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A BARTOUMY AN ) 5. A, == "Anisotropic Coatings." Sub 26 Jun 52, Inst 
of Mechanics, Acad Sci USSR, (Dissertation for the Degree of 
Dector in Technical Sciences) ° 


SO: Vechernaya Moskva, January December 1952 
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" M _Ambarcumyan, 3.4. On the computation of long shellscf . 0 

. i} S S R » double curvature. “Akad. Nauk Armyan. SSR, lzvestiya. is FyW af 
' Fiz.-Mat. Estest. Nauk 6, no. §-6, 65-68 (1953). (Rus- 


Be sian. Armenian cumniry) 
‘Joe. 2 The author considers. very sloping shel! (a sloping shell 
: ja an open shell of small curvatores) which is made up of 
orthotropic layers, Solutions for such a shell are obtained 
from a system af two differentia! equations given by the: 
author in his previous (unavailable) publications. In case of 
along shell (the exact definition of a lony shell must be also 
in the author's previous publications) the system of differ- 
ential equations simplifies considerably and reduces to the 
cone given by V. Z. Vlasov [General theory of shells, 
- Gostehizdat, Moscow-Leningrad, 1949; MR 81, 627]. The 
author makes one more simplifying assumption that the 
Poisson ratios are zero and eelves the svstem for a long 
cylindrical stoping shell curved in the longitudinal direction, 
For a homogeneous isotropic shell the sohuion reduces to ; 
the one given by Vi VO Novedidov [Theory of thin shells : : 
Gostehizdat, Moscow-beni ood, 198TT and the author 


concludes that Novedilew’s theory and Viasov’s theory are My 
coincident. T. Lesser (Alverdeen, Md. y 
fs 
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Card 1/1 
Author 


Title 
Periodical 
Abstract 
Institution 


Submitted 
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Pub. 41-4 /23 
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AmbeYESUMy sty: 8s. As, Yerevan 


ier de, 


On the limits of applicability of certain bvsothieges of the theory of 
thin cylindrical shells 


Tev. AN SSSR. Otd. tekh. nauk 5, 57-72, May -.954 
Establishes the ‘limits of applicability of certain hypotheses of the 
theory of thin cylindrical shells of arbitrary slope. Sixteen refer- 


ences. Graphs, tables. 


Institute of Construction Materials and Structures of the Academy of 
Sciences of the Armenian SSR. 


May 21, 1954 
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USSR /Physics ~ Shell theory FD-687 

Card 1/1 > Pub. 85 - k/12 

Author : Ambartsumyan, S. A. (Yerevan) 5 

\acapestradateanareen afb ber eb ed yey 3! 
Title : Problem of constructing apprcximate theories of calculating a 


sloping cylindrical shell 
Periodical 


oe 


Prikl. mat. 1 mekh., 18, 303-312, May/Jun 1954 


Abstract : Notes that in the theory of cylindrical shells approximate methods 
of calculating are based on simplifying assumptions whose selection 
depends mainly upon the ratio and dimensions of the mean shell sur- 


face (according to V. Z,. Vlasov and V. Vv, novozhilov, 1951). Con- 
Siders here the various hypotheses, 


Institution : Institute of Structures, Academy of Sciences of the Armenian SSR 


Submitted : January 27, 1954 
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S.A, Ambartetmyan i U,8.5,R, 
A synnotrically stressed thin cylindrical votary shell - 


ena’ consisting -of homogensous: orthotropic layers symiatrical | 
: the central surface cf the ; 


towards 


- 1955 


shell, 


4s considered, 


It is assumed that the material of each layer cf the sneii 


follows Hook's expanied law, 


The hypothesis of non- 
deforming norms is assumed to be holding good, 


Relevant 


formulae are obtained for very very long or infinitely 


Icng shells. Several 


of yibs vary, (Bibl, 10) 
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AMBARTSUHYAN, S.A. 


ONES art base bets chit too Pade 


Calculations on a symmetrically loaded circular cylindrical shell 
reinforced by longitudinal ribbing. Dokl. AN Arm. SSR 21 no.4; 
157-162 155 (MLBA 9:3) 


1. Institut stroitel! nykh materialov i soorusheniy Akademii nauk 
Armyanskoy SSR. Predstavleno A.G. Natarovyn, 


(Mlastic plates and shellg) 
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AUTHOR: Ambertsumyan, S.A. (Yerevan). 24.7-8/28 


TITLE: n the calculation of two-layer orthotropic shells. 
(K raschetu dvukhsloynykh ortotropnykh obolochex). 


PERIODICAL: "Izvestiya Akademii Nauk ,Otdelenive Tekhnicheskikh Nauk" 
(Bulletin of the Ac.Sc., Technical Sciences Section), 
1957, No.7, pp .57-64 (U.S.S.R.) 


ABSTRACT: A thin two-layer shell is considered which consists of 
two orthotropic layers. It is assumed that the planes of 
elastic symmetry of the materials of each layer are mutually 
perpendicular and that one of the planes of the elastic 
symmetry is,in each point of the layer,parallel to the 
external parallel surfaces of the shell, whilst the other 
two are perpendicular to the coordinate lines a = constant, 
8 = constant. It is assumed that a and f are curvilinear, 
orthogonal coordinates which coincide with the lines of the 
main curvature of the coordinate surface, y is a distance 
along the normal from the point of the coordinate surface 
to the point of the shell. The surface of adhesion of the 
layers which is parallel to the external surfaces of the 
shell is taken as the coordinate surface and it is also 
assumed that the coefficients of the first quadratic form 
A = A(a,B) and B = B(a,B8) and also the main curvatures of 
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There are 2 f references, all of which are 
3/3 Slavic, 


SUBMITTED: June 25, 1956, 


ASSOCIATION: Institute of Mathematics and Mechanics, Ac.Sc, 


(Institut Matematiki i Mekhanik 


Armenia, 
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i Akademii Nauk Armyanskoy 


AVAILABLE: 
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(Hlastic plates and shells) 
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" AUTHOR: LAR iddiGulisibembedben cere van) SOV/24—58~-5-12/31 

TITLE: On the Theory of Bending of Anisotropic Plates 
(K teorii izgiba anizotropnykh plastinok) 

PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh 
Nauk, 1958, Nr 5, pp 69-77 (USSR) 

ABSTRACT: The first attempts to evolve a theory of bending of 
isotropic plates taking into consideration displace- 
ments in the transverse direction were made by 
Reissner (Refs 4 and 4.) who dispensed with the hypothesis 
of non-deforming normals and assumed that the basic 
calculation stresses oO, and o 

thickness of the 
linear law, The 


of the respective dis 


hypothesis of non-deforming normal 
of the linear law of distribution 


stresses along the thickness of th 


@ plate are substituted 
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: SOV/24~58~-5~-12/31 
On the Theory of Bending of Anisotropic Plates 


by the hypothesis that secondary non-calculated 


tangential stresses Typ and T change along the 


plate thickness in acccrdance with the law f(y), 
particularly in accordance with the law of a quadratic 
parabola, The possible inaccuracies which may be due 
to the selection of the function f(y) do not affect 
greatly the final results. This hypothesis was 
confirmed in solved problems of the transverse bending 
of beams and plates. The problem is investigated of 
a plate of a constant thickness h, the material of 
which possesses in each point one plane of elastic 
symmetry which is parallel to the centre plane of the 
plate, It is assumed that for such a plate the 
generalised Hook law is valid, The plate is in such 
a position relative to the triorthogonal system of 
rectilinear coordinates that the coordinate plane af 
coincides with the centre of the plane of the plate and 
the gamma coordinate is directed towards the load-free 
external plane, The following assumptions are made: 
Card 2/5 a) the normal stresses oy, on the planes which are 
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SOV/24-~58-10-24/34 


AUTHORS: Ambartsumyan, S. A., Gadoyan, M. A, (Yerevan) 


TITLE: On the Problem of Elasto-Plastic Bending of Beams (K zadache 
uprugo~plasticheskogo izgiba balok) 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, 1958, Nr 10, pp 130-132 (USSR) 
ABSTRACT: The theory of bending of beams is based on the hypothethis \ 
of plane cross~sections and does not take into account the 
effect of tengential stresses on the form of the bent axis of 


and an attempt is made to determine the role of tangential 
stresses in elasto-plastic bending of beams, Explicit ex-~ 


given by Prager and Khodzh (Ref.1) and the first of the 
present authors (Refs.2 and 3), There is 1 figure and there 
are 3 Soviet references, 


ASSOCIATION: Institut matematski i mekhanikit AN Armyanskoy SSR 
(Institute of Mathematics and “Mechanics, AS 
Armyanskaya SSR ; 
SUBMITTED: June 23, 1958 


Card 1/1 
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AMBARTSUMYAN, S.Aes PESHTMALDZHYAN, D.V. 
onlinear theory of slanting orthotropic shella, Izv, AN Arm. 8 
Ser, fiz,-mat, nauk 11 no,1r15~26 '58, (MIRA sas6) 


1. Institut matematiki 1 mkhanili AN Arnybuskoy SSR, 
(Mastic plates and shells) 
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; AUTHOR: Amba ny SeAe (Yerevan) 40-22-2-10/21 


TITLE: On the General Theory of Anisotropic Shelis (K obshohey teorii 
anizotropnykh obolochek) 


PERIODICAL: Prikladnaya matematika i mekhanika, 1958,Vol 22,Nr 2, 
pp 226-237 (USSR) 


ABSTRACT? The author considers thin anisotropic shells of constant 
thickness. It is assumed that the material of the shells satis-~ 
fies the law of Hooke, and that in each point of the shell an 
elastic plane of symmetry exists which runs in parallel with 
the central plane of the shell. 

The author introduces curvilinear orthogonal coordinates which 
coincide with the main directions of curvature of the shell. 
It is presupposed that an element lying normally to the shell 
surface does not change its length during the deformation. 
Furthermore the normal stresses are assumed to be small 
compared with the tangential stresses. Furthermore it is sup- 
posed that the tangential stresses are distributed over the 
thickness of the disks according to a quadratic law. 

Under these assumptions now a system of differential equations 
for the calculation of anisotropic shells can be set up which 
covers several pages in the representation of the author. Be- 
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sides of this system of differential equations the boundary 
conditions must be also considered; the author investigates 
four different kinds of then 8 : 
1. The freely resting boundary, 
2 the freely pivoted boundary, 
de the rotarily fastened boundary and 
4. the fixed boundary. 
For the case of a ciroular: cylindric shell. the systems of | 
formulas are simplified, but they are still very complicated. 
They are essentially simplified for the case that the shells 
are isotropic in the tangential direction. For this case the 
problem of a horizontclly supported tude ‘is considered which 
is freely supported at the ends and which is completely filled 
with a liquid. The numerical calculation of this oase shows 
that the error of the classical theory in this case can rise 
up to 15% compared with the improved theory hy the author. 
There are i table, and 13 Soviet references. 

1 eee 


SUBMITTED: January 13, 1958 


1. Cylindrical shells--Theory 
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On the Theory of Orthotropic Shells and Plates (K teorii 
ortotropnykh abolochek i plastinok) 


Izvestiya Akademii nauk Armyanskoy SSR,Seriva fiziko-matemati-~ 
cheskikh, nauk, 1959, Vol 12, Nr 1, pp 43-60 (uss) 


The author considers a thin orthotropic shell. In the curvi- 

linear coordinate. system A, RB, j’ the medium surface is 

assumed to have the equation 3} = 0 ; let the directions of 

, B be identical with the directions of the principal cur- 

vatures. Let the planes of elastic Symmetry of the material be 

parallel with the coordinate surfaces in every point. The dis- . 
placement along the normal w is assumed to be indepenient 

of 9”. The normal stresa 64, is assumed to influence only 
unessentially the deformations Sil » G33 9 Pag ° The 


tangential stresses V8 ’ Tay change according to the law 
f()) 80 that PL y = Bee £(7) y,(%,8) , °gy* 84 4£(3') Yo(%48) 
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where 855 1 84, are elastic constants, f(7) is the given 
function and Y; » Po arbitrary sought functions. Under 


these assumptions the author calculates the moments and 
stresses, substitutes them into conditions of equilibrium and 
obtains a system of five differential equations (not presented 
because of its complicatedness) for the calculation of the 
five unknowns Uivew. Vay P, 


An explicit calculation is carried out in the following special 
cases 1. Shells rectangular in plan form of positive Gauss 
curvature ; 2. Spherical shells 3 3. Round plates with free- 
ly resting boundary and fixed boundary. 
There are 12 references, 10 of which are Soviet, 1 English, 
and 1 American. 

ASSOCIATION: Institut matematiki i mekhaniki AN Armyanskoy SSR (Institute 


of Mathematics and Mechanics, AS Armenian SSR 
SUBMITTED: October 15, 1958 
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~AMBARTSUMYAN, S. A. (Acad. Set, USSR) 


"On a general theory of anisotropic shells and plates." 


Report presented at the lOthe International Congress of Applied Mechanics, (ICSU) 
Stresa, Italy, 31 August - 7 Sep 1960. 


The system of governing equations is of tenth order for shells and of 
sixth order for plates, Only one plansof elastic symetry parallel to the middle 
surface is assumed to exist. It turns out that a certain relative reduced thickness, 
which depends both on the square of relatives thickness of the shell and on the 
relatives values of physical and mechanical properties, is of great importance, 
The author shows that the results of problems of equilibriun, static stability, 
vibrations, and dynamic stability of plates and shells obtained on the basis 
of the classical theory may be very different as compared to those obtained on the 
basisof the anisotropic theory, In the case of static stability, for example, 
as the relatives reduced thickness increases, the value of the crizical force 
tends to decrease in comparison with the critical force obbained according to 
the classical theory. 
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Eq (1.1), where (2,8) and wy (a,8) are arbitrary 
initial functions. The bending of the plate is governed 
by the three differential equations (1.2) containing the 
normal deflection of the plate w, the functions » and 
and the elartic constants of the plate and a... 


B 

i 
In stability problems Z is given by Eq (2.33 and the 
equations become (2.2). For a simply supported plate 
subjected to bi~axial compression (Fig 1), the solution 
of the equations can be written in the form (2.4) which 
on substitution in (2.2) gives (2.5). The critical 
stress Pp is then found as (2.6) with Pon’ the 


critical stress, assuming the validity of the Kirchhof 
hypethesis, given by Eq (2.7), and d given by Eqs (2,8). 
If the plate is compressed in one direction only, Eq (2.7) 
is replaced by Eq (2.9). If the plate is made of a 
transversely isotropic material with the isotropic planes 
parallel to the middle surface of the plate, the equation 
for critical stress becomes (2.10) with D, c and k given 
by (2.11) and E, » elasticity modulus and Poisson's aC 
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ratio in the isotropic planes, G' is the shear modulus 
characterizing the change in angle between directions 
in the isotropic planes and directions perpendicular to 
them. The minimum value of the critical stress occurs 
when there is one half wave in the direction perpendicular 
to the stress; in thiscase (n = 1) Eq (2.11) becomes 
(2,12). Table 1 gives values of k and coordinates of 
some,characteristic points of the curves D =  (c) = 
Pp” b /xr” D 1 for » = 0.25. In the upper part of the 
table h/b = 0.1 and in the lower part h/b = 0.2. Values 
of gh are plotted against c = a/b in Fig 2; the curve for 
k = 0 corresponds to the classical solution. Values of 
,(c) for orthotropic plate (obtained on the electronic 
calculating machine M-3 of the Calculating Centre, Ac.Sc., 
ArmSSR) and for various values cf k and c are given 


in Table 2. It is assumed that m = and 

E avy E 

1 1 1 h 1 

— se ee = 5, k) = as5ky = an4Eos 5 = to” ’ oe less 
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where Ey ¥y and Eo: Yo are the elasticity moduli and 


Poisson's ratios in the directions corresponding to a and 
B. For free vibrations, Z (eq 1.2) is replaced by 


2 

too gow 
which leads to Eq (3.1), with ¥ the density of the 
material and g the gravitational acceleration. Writing 
the solution of (3.1) in the form (3.2) leads to the 
equation (3.3) for the frequency where 
(Eq 34) is the frequency according “pn the classich? 
solution. For a transversely isotropic plate, the 


ey reduces to (3.5). Table 3 gives values of the 


ratio Onn’ mn for modes of vibration in which m,n = 1.2. 


The departure of the true frequency from the classical 
Frenvency increases with increasing k and with 
‘ncreasing mode number, The equations of dynamic stability 
of an orthotropic plate are obtained by substituting the 
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expression (4.1) for %Z in (1.2). If the plate is 
compressed in one principal direction only, the 
conditions (4.2) hold; assuming that the external force 
varies periodically with time ((Eq 4.3) where P is 
the amplitude and 9 is the frequency), Eqs (122) take 
the form (4.4). Taking the solution in the form (4.5), 
where w(t), g(t) and W(t) are values of the functions 
w, » and at the centre of the plate, Eqs (4.%) 
become (4.6). Eliminating »(t) and yt) from (4.6) 
with respect to w, the differential equation (4.7) is 
obtained, where o, , Pian are the frequency of vibration 


of the unloaded plate (3.3), and the critical stress for 
uniaxial stress in the a direction. Eq (4.7) is the 
known Mattieu equation; for certain relations between 
its coefficients the solution increases without limit, 
corresponding to regions of dynamic instability of the 
plate. Rewriting (4.7) in the form (4.8), it is known 
(Ref 7) that the limits of the unstable regions are 

Card 5/7 given by (4.9) for the first (principal) instability X 
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region, by (4.10) for the second region and by (4.11) 
for the third region, where ts) is the critical 
frequency of the external forces. It will now and 
subsequently be assumed that there ig one half wave only 
in the a and 8 directions (i.e. m= n= 1) and for 
simplicity the subscripts 11 are omitted. Under these 
conditions, the dynamic instability regions of a square 
plate (a = b) of transversely isotropic material are 
given by (4.13, lst region), (4.14, 2nd region) and 
(4.15, 3rd region) in which the results are presented 
in a form for comparison with the classical results. 
From (4,8) & <$ 1/2 and accordingly, thg Limiting 
»° «is given by (4.16). The values of 0 /20° as a 
function of ~° =Ccalculated from (4.13) to (4.15) for 
variows values of k are presented in Table 4; Fig 3 
shows the instability regions for k = 0 and k = 0.2. 
Fig 3 and Table 4 show that the instability regions 
; differ from the classical values (k = 0) by greater amounts 
Card 6/7 as k increases. Similar calculations for a square 
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orthotropic plate were made electronically; the results 
are given in Table 5, where 


Kp = agsE) = ay,Eo 


where E} ¥y and Eo» Wo are the elasticity moduli and 


Poisson's ratios in the directions corresponding with a 
and B3 Gio = Beg with ass? ang and Beg known 


elasticity constants (top of p 114). The calculations 
were carried out for , = 0.3, h/a = 0.1. 
There are 5 tables, 3 figures and 7 Soviet references, 


ASSOCIATION: Institut matematiki i mekhaniki AN ArmSSR 
(Institute of Mathematics and Mechanics, Ac.Sc., ArmSSR) 
ae OE Mathematics and 


SUBMITTED; June 19, 1959 
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| AUTHOR: = cAmbartsumyan, S.A., (Yerevan) wares 


TITLE: The Bending of Non-Linearly Elastic Three-Ply Plates “qo 


PERIODICAL: Izvestiya Akademii nauk SSSR,Otdeleniye tekhnicheskikh oe 
nauk, Mekhanika i mashinostroyeniye, 1960, No. 6, ny 
pp: 86-90 re 


TEXT: A three-ply plate is considersd which consists of non-| JE 
!. linearly elastic layers symmetrically located with respect to the a4 

| middle layer of the plate (Fig.1). The plate is related toa 
_ cartesian coordinate system a, B,¥ such that the middle plane 
' of the plate coincides with the plane a 6. The following 
hypotheses and assumptions are made: ‘' (a) the hypothesis of 
undeformed normals for each part of the plate as a whole; . ete 
(tb) incompressibility of the material in each layer of the plate; ; 
(c) coincidence of the directions of the stress and strain Pensers 
in each layer of the plate; (d) the non-linear relation 


| ee See i 1 ee (1.2) 
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exists between the stress (T,) and strain (Ey ), where i = number | 
of the layers, aj, bi and mj are constadte of the material 
determined experimentally in simple compression-tension. The 
strains an the i-th 1_iayer are re given approximately by: . > ee 


j PPT tin os Ky OTT py TMB 
wu Ta 


{ 
Bee ie <p : eo “ > a ee Tot hin wWOtKY idl 12) 
ey = = i oa = 0," wy pron wi immer: am PACE 3) 


a slug nang » 
, ow Fano) Wake Ny. rin we 
Fk ma “ie . cam aR x a iv a Mmetan he ay 


a oO ‘ ‘ ' it 
P| ‘ ’ 3). t aot shires ae 


where , w is the normal ie eaawents The eae ee be’ 
approximately calculated by means of the equations: | = 
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| Oe = — ya; (x0 tin) aan 7 ae a 8) 
Po ealgnr GP irl Pare fa ae ce 
—+yq (xa + bea) + - 4, 9) . 


eign y (Fe) Ly Pb (VPs) met “a + rm) : 


eal brace + sign 1 (#5 BPP) oS (1.40) 


bows 


- These stresses determine the bending moments Mag, Mg, and the ane 
' twisting moment H, which are expressed in terms of the linear . 
‘((D_) and non-linear (D, ) cylindrical rigidities by: 


a Ls Shes 
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t Mz = —(D, — D;) basen) BO els Net, ai os 
Meet sh), 


meee 


5 H ry — L(D, Layer (1.13) : ae 


: Using the equilibrium equation 
02M, 07H a 
+2 
da? da Op ap 


. the non-linear differential eauatzen 


+Z20O 


~e Seen ne ere etotementeee ene te 


P70 D702 ES) — 2 (Bt). 
a 
_ #D, (a , 1 Ow\ OD; MD, ote 
ae ~ a HB)- hig = %,. (. 18). [ 
Card 4/10 a Ne Pana iar, sient lance a 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101220007-8" 


_ "APPROVED FOR RELEASE: 03/20/2001 _ CIA-RDP86-00513R000101220007-8 


fe UN PREIASR O S O TEE OSE BOSSI 
rp re RES Boe he ae id POET ERA) MARES Sag AIST 5 PAYED a th oar Be ELS 
ir dee eect eee ae | RRCSSSEIY PCN gT BS ass te cae Dao CRUE SBT TY bora peti apni omnes 


The Bending 


is obtained 
symmetrical 


APPROVED FOR RELEASE: 03/20/2001 
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tite. 2d fate, td) p (dw ade tate, Lae) 
p, (84 282A 4 AM) — Det Pan tH) 


bending of an infinite 3-ply strip formed from non-linearly 
elastic materials, and subjected to the action of a uniformly 


distributed load q (Fig+2). ; 
ott [Soa Beg + Be el a+ 
saad Be crea ae ay 
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(JT 2 02/302 + a2/dp2). For a circularly 2 rem : 
problem, the equation when transformed to cylindrical “4 


eee 


: dD; ay. Sie td) Dew, tde\ ig (AO) hid 
| —Aitsa— arr. —Betae)=2., | Se 
| ae ae , : : 

As an illustration, the problem is considered of the cylindrical . 242 


The equation to be solved is then:| 


; N24) 
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fal on ech taking = — - manip aes 


Pye heee dt, My tO, bm 20,0 5 on ea 
a, ™= ag = 10°, ag = 10, b baad bs - 10°, : by = 10° : [xelom®) Vt 


! 
Parsee 


| 


oF Serine nsen new “tae cicatees wie 


mee eee | 


For the rigidities and the rigidity coefficients we obtain: 


= 3.031105 kg.cm?; Dg = 7.698+109 kg.cm2; Dy = 0.357275« +109 
| kegiem®, 
In this case, Eq. (2.1) simplifies to : eran 


dtp dé dt di 
2 Be UO Dal ae See + Ge ae) (22) 


which is solved by the method of disturbances (Refs 5-5) 6: ; 


‘a strip with built-in ends, the boundary conditions ‘are: see 
we0, dw/da = 0, where a= +f ; 
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| The deflection and load are taken as the power functions 


wm wit qa + ae 
anal + at + gb? +ee- _ (2.5) 


B 
of the deflection 8 at the gates, of the strip. The straight . 
line in Fig.3 gives the relationship between q and when ‘7 
one term of the series (2.5) is taken} the curve in this figure ie 
represents the relationship when the first two terms of the 

series (2-5) are taken. The normal stress oi at as0O is |: 


calculated from 


! : 4 : Peg 
| o,f — 4 ow S54 Baber ssl * (2.45) 


which gives % = l. 164: “1072 for q = 0-5 kg/cm, and & ='2. 494 x | 
10-2 for q = 1.0 kg/cm2. By means of these values the : 
corresponding Pvalaes of w are obtained which, when inserted; in 
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(2.15), give the following equations for the stresses: 


{ gots - 
| i ‘ ~4 ; 7 ~8 aed . : 
1.424100 ayy = 1.75610 biy2 poe evasode, 


i 


o,° = 2.7373°107! ay 6.489+10-8 byy2 for q = 1.0. 


The values of og+ (kg/em@) for the external layer (y = 1.2) and |. 
. the internal layer. (y = 1.0) are as follows: og eae 
Non-linear theory Linear theory .. ‘ 


. 3G 
q 2 0.5 : q = 1.0 ‘Qs 0.5. qs 1.0 Qo ‘ 
External layer 13564 222.6 161.3 322.6 
Internal layer 1.41 2.67 1.47 (2.94. , 


These results, and those of Fig.3, show that appreciable errors ..- 
arise in determining the stresses and displacements if the non-.: 


linear properties are not taken into account. 
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The Bending of Non-Linearly Elastic Three-Ply Plates 
' © Phe purely illustrative character of the examples is emphasised. 
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The Bending of Non-Linearly Elastic Three-Ply Plates 
' There are 3-figures and 5 Soviet--references.-:- 


ASSOCIATION: Institut matematiki i mekhaniki, AN ArmSSR : 
(Institute of Mathematics and Mechanics; AS me SSR) 


SUBMITTED: May 30, 1960 
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AUTHOR: Ambartsumyan, S,_A.(Yergvan) ao 


heory of Anisotropic Plates’ and Flat Shell 


PERIODICAL: Prikladnaya matematika i mekhanika, 1960, Vol. 24, No. 2; 
pp- 350-360 


TEXT: The author considers a thin orthotropic shell with the constant 
thickness h. He assumes that the material obeys to the generalized 
Hooke law and that in every point there are three planes of elastic 
symmetry whose normals coincide with the direction of the coordinate 
lines &, f se - Thee, -lines are. identical with the main curvature 
lines of the central surface; the central surface is the @, & coordi- 
nate surface. The coordinate line y is the normal of the central sur- 
face. Instead of the assumption that the normals are transformed again 
into normals by the deformation the author assumes: a.) The distance 
between two points of the shell {on the normal ) remains constant 
under the deformation, b.) the tangential stresses Tey and UCsy 
change in dependence on the x -coordinate according to a prescribed 
lew. If the shell is particularly subject to a normal lead @ only, 

then it ig chlosen according to (Ref.3,4): X 
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_AMBARTSUMYAN, S.A.: KHACHATRYAN, A.A. 
Stability and vibrations of a shallow orthotropic 
cylindrical panel. Dokl.AN Arm.SSR 30 0.123945 
'60. (MIRA 13:7) 


1. Institut matematiki i mekhaniki Akademii nauk Armyanskoy 

SSR 1 Yerevanskiy gosudarstvennyy universitet. 2. Chlen= 

korrespondent AN Arnmyanskoy SSR (for Aubartsumyan). 
(Blastic plates and shells) 
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a S/124/62/000/009/023/026 
[6.760 4 A057/A101 
AUTHOR; Ambartsumyan, S. A. 
TITLE: Theory of anisotropic shells : 


PERIODICAL: Referativnyy zhurnal, Mekhanika, no, 9, 1962, 14 - 15, abstract 
9Vv89 K (Moscow, Fizmatgiz, 1961, 384 pages, illustrated) 


of the investigation upon the problem of elastic equilibrium of anisotropic 
shells and partially anisotropic plane plates (special questions), First is 
presented in the monography the accumulated wide material upon the theory of 
anisotropic shells, published in numerous articles in periodicals. As basis, in- 
vestigations of the author are laid down, but also works carried out by other 
scientists are indicated, The main part of the book is dedicated to problems of 
the stressed and deformed state of various shells, which are composed of series 
of anisotropic layers glued or soldered along the contact surface, and studied 
from the standpoint of the linear theory of elasticity and classical theory of 
shells, based on the hypothesis of straight normals and other assumptions, Si- 


TEXT; In the book are collectec and systematically presented the results . f 
Vv, 
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miltaneously with the presentation of general aspects of the basic problems of 
the theory of shells, the book contains a great number of particular questions 
and numerical examples with tables and diagrams, The book is divided into seven 
chapters, Chapter I has an introductional character; in it are reported the 
necessary data upon curvilinear coordinates, presented terms for the components a” 
of deformation, equations for the equilibrium of the element of the shell, and 
equations which express the generalized Hooke's law for the basic forms of ani- 
sotropy. Formlas are given for the transformation of elastic constants at the 
transition to a new system of coordinates and numerical values of elastic con- 
stants for a series of anisotropic materials. In chapter II are reported general 
equations of the theory of shells, composed of anisotropic layers, First is dis- 
cussed a general case of a shell, when the layers have an arbitrary thickness md 
their number is arbitrary, and anisotropy is characterized by the presence of 
only one plane of elastic symmetry, parallel to the coordinate surface of the 
shell. Based on the hypothesis of straight normals and other assumptions, ex- 
pressions are deduced for stresses, inner forces and moments, equations for 
equilibrium, elasticity relations and indicated basic cases of boundary conditions, 
Furthermore are discussed special cases: shells ccemposed of an arbitrary number 
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of orthotropic, isotropic, or transversally isotro 
of layers, located symmetri 


yer shell 
in order to determine the relation between them, It is demonstrated that ina 


general case the calculation of a miltilayer shell should not be identified un- 
conditionally with some monolayer shell (§ + The chapter III is dedicated to 
the membrane theory of anisotropic shell. First is discussed the monolayer shell, 
of the membrane theory and presented 
ed shell of revolution of an arbitrary 
special shape; 1) cylindrical, 2) 
Olution of circle arc, studying the 
The results are generalized without con- 
trically constructed laminated shell and 
-layer cylindrical shell, 
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are orthotropic, isotropic, or transversally isotropic, 
and when the layers are oriented symmetrically 
in the last case, specially in the presence of orthotropic layers, considerable 
simplifications of all equations and the corresponding solutions are obtained, 43 
In chapter iV is discussed the theory of axisymmetric deformation of shells of a 
revolution, General equations, solving equations, and formulas for all mechanical 
quantities are derived, The method of asymptotic integration of the solving 


effect and long shells of re- 


but oriented arbitrarily 
in relation to the middle layer; 


Chapter V is dedicated to 


shell with circular cross section, 
loaded arbitrarily, After deriving the general equations, the technical theory 


additional assumptions. ‘Two general methods for the forma- 
tion of solutions based on the technical theory are discussed. A method for the 


(applied also to 
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amples, In chapter VI is presented the theory of slanting shells, ‘General 

equations, solution equations and formlas for all mechanical quantities ‘are de- 

rived. By means of double Series the solution is found for a very slanting shell, 
rectangular in the plan, Several numerical examples are discussed, ‘In chapter 

VII are discussed more rigorous theories of anisotropic plates and Shells, not. 
using the hypothesis of Straight normals. ‘Three different theories are presented, 
which are applied to mono-layer plates and shells, as well as to multi-layer slant-~ 

ing shell and triple-layer cylindrical shell, x comparison of the results, ob- ve 
tained on the basis of different theories is made on particular examples, . 


S.G, Lekhnitskiy. 


[Abstracter's note: Complete translation] 
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S/179/61/000/004/011/019 
(0-300 E081/E335 
AUTHORS : Ambartsumyan, S.A. and Bagdasaryan, Zh. Ye. (Yerevan) 
iain amiga ns 
TITLE: The stability of orthotropic plates in a supersonic 


gas current 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye 
tekhnicheskikh nauk. Wekhanika i masinostroyeniye. 
no. &, 1961, pp. 91 - 936 


TEXT: The paper is a continuation of previous work 

(Ref. 1 ~ Izv. AN SSSR, OTN, 1958, no. 5; Ref. 2 - PMM, 1960, 
ve 24, now 2; Ref. 8 - Izv. AN SSSR, OTN, 1960, no. 1). The 
problem is formulated in rectangular coordinates a, f and 

¥ , Such that the a and 8B directions coincide with the sides 
of the plate. The thickness of the plate h is constant. One 
plane of elastic symmetry is parallel to the middle surface of 
the plate and the ather two planes of symmetry are parallel 
with the sides. A supersonic gas current of velocity u flows 
over one side of the plate in the a direction. It is assumed 
that: 1) the normal displacements in the direction of the plate Xx 


thickness are invariable; 2) the shear stresses and 
Card 1/3 , Tey Tay 
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have the form: 


Tay = £ly)o(a,B), Tey = £CY)Y (af) (1.1) 


Where (a,8) and W(a,p) are initial functions, and 

f(y) is a function characterising the law of change of shear 
stress in the thickness direction, subject to the condition 

f(+h/2) = 0; 3) that +he normal stress oO is negligibly I 


Small compared with the remaining stresses; 4) the excess 
pressure due to the flowing gas is given by the piston theory; 

5) only those nonlinear terms are retained which are connect ed 
with the normal displacement w. On the above basis, the 
nonlinear differential equations for the motion of the plate 

are established in terms of the elastic constants, the deflection 
w , the stress function and the functions charat erising transverse 
Shear. These equations are solved appivximately by a 

variational method for a plate having all its edges simply 
Supported and subjected to normal forces Pq? Pp acting in 


Card 2/3 


Doth HPA IS 


a: TETRA S 
te ES BERS TE thor: 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101220007-8 


"APP z 
__."APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101220007-8 


31076 
1210 $/179/61/000/005/013/022 
\0 5081/6477 
AUTHORS: __Ambartsumyan, S-A., Bagdaseryen, zh.Ye. (Yerevan) 
TITLE: the stability of nonlinearly elastic three-ply plates 


in a supersonic gas stream 


PERIODICAL: Akademiys nauk SSSR. Isvestiya. Otdeleniye 
tekhnicheskikh nauk. Mekhanika i mashinostroyeniye. 
no.5, 1961, 96-99 


TEXT: The paper is a continuation of previous examinationa of 
the subject (Ref.4: Ambartsumyan, S.A. Izv. AN SSSR, OTN, 1960, 
no,.6) and deals with the stability of rectangular three-ply plates 
which are subject to a supersonic gas stream at zero angle of 
attack, Surplus gas pressure is caterad for approximately by the 
"piston theory" (Ref .5: Chernyy G.G. Flow of gas with a high 
supersonic speed. Fizmatgiz, 1959). The plates are symmetrical. 
The following are assumed: 

1, The hypothesis of undeformed normals applies to the complete 
specimen of layers 45 a whole, 

2, The material of each layer of the plate: is incompressible. 

3, The tensor stress and strain components in each layer coincide. 
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4, The nonlinear relation between the stress components Ty and 
the strain componants Ei, ia 


mi 
tT, “a8, ~ bE, x 


where i is the number of layers; ay, by and my are constants 
determined from simpls tests of the material of the layere in 
tension and ¢compreasion, 

On the basis of these assumptions, the basis differential equation 
for the movement of ths plate is quoted and reduced to a system of 
ordinary differential equations by applying the Bubnov— Galerkin 
method, As an example, a hinge supported endless strip is 
examined and it is shown that the amplitude of steady flutter 
vibrations may bs determined by a velocity parameter y¥ » anda 
parameter Q, whith depends on the properties and construction of i 
the plate, It is shown that there is a ¢ritical value of v 
below which, when Q is larger than zero, the amplitude decreases 
with an increase of VY. Above this value, when Q is smaller 


than zero, the amplitude increases with increasing y. 
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ferences: 5 Soviet-bloc and 1 non-Soviet-bloc. 
n English language publication reads as follows: 
On ideal locking materials. Trans. Soc. 


The stability of nonlinearly .oo- 


4 figures and 6 re 

The reference to a 

Ref .6: Prager W. 

Rheology, 1957, 1. 

ASSOCIATION: Institut matematiki i mekhaniki AN ArmSSR 
(Institute of Mathematics and’ Mechanics 
AS Armenian SSR) 


April 24, 1961 y 


SUBMITTED: 
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AUTHOR: Ambart sumyaN Le S. A. 
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TITLE: ee problem of a thr->--1n- ered oylindrical shell 
consisting of nonlinearly elastic materials 


PERIODICAL: Izvestiya Akademii nauk Armyanskoy SSR. Seriya fiziko- 


matematicheskikh nauk, v. 14, no. 1, 1961, 105-109 


TEXT; The author studies circularly cylindrical shells consisting of three 
nonlinearly elastic layers. The layers are symmetrically arranged with re- 
spect to the central surface of the shell. The system of lines of curvature 
and normals of the central surface is a very appropriate system of coordi- 
nates of the cup. Therefore, it is used as reference system. The author 
assumes that the shell as a whole is not subject to normal deformation and 
that no axial stress component occurs. The following is assumed for the 
individual layers: they are incompressible, the main axes of the stress 
tensor and the deformation tensor coincide, and the relation between stress 
intensity qT, and deformation intensity Ey is nonlinear: 
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Axisymmetrical problem of ... Bp112/B202 
my : 

Ty, = a, 5, - b Ey 
as b3 m are constants of the i-th layer which were determined by material 
experiments. A nonlinear fourth-order differential equation is obtained for 
the normal displacement W of the central surface of the shell. In the spe- 
cial case of a shell with linearly elastic boundary layers and nonlinearly 
elastic central layer this differential equation can be solved by the method 
of Budnav-Calerkin in first approximation by w= © gin(na/1). 1 is the 
length of tne sneil, a the circular coordinate, the constant C is the root 
of a cubic equation. Finally, the method is {llustrated by 4& numerical 
example. There are 2 figures, 1 table, and 4 Soviet-bloc references. 


ASSOCIATION: Institut matematiki i mekhaniki AN Armyanskoy SSR (Institute 
of Mathematics and Mechanics AS Armyanskaya SSR) 


SUBMITTED: November 16, 1960 
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AUTHORS : Ambartsumyan, S.A. and Gnuni, v. Ts. (Yerevan) 
eee SS ee 

TITLE: On the dynamic stability of wonlinear-elastic sand- 
wich plates 


PERIODICAL: PrikLadnaya matematika i mekhanika, ve 25, no. 4, 
1961, 746-750 


The plate is refe coordinate-system 
so that the middl th the “@ -plane. 
i tress and strain ten- 


SOYs. t ware set up. Fur- 
ther, The solution of 
this equation is s 


(2.3) 
where f is the sought-for function are chosen so as to 
satisfy the boundary conditions. Using the Bubnov-Galerkin method, 
a nonlinear differential equation for f is obtained. Under certain 
assumptions and taking into account linear damping, this equation 
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reduces to £" + 2€,£! +62,2 (L - 2p cos at) £+V Cf, ek Pa 


where 2 ‘ 
Qa Qe, bx neg (3.5) 
vie,£",t) = 2(E - Ex) £1 + @? - 2,2) (L - 2p cos 6t) £ - 
-a )£]m7} £ - al£l ma~le ° 
The critical frequency 9% ie determined by the assumption that the 


initial unperturbed state is not deformed. ‘Thus, @.g-, at the 
boundaries of the principal region of instability: 


92 ~w 497 (0 wpe - 467 ) (3.6) 


For @ * @x, the linear part of Eq. (3.4 allows periodic solutions, 
which are given by the following estimates 


s) 
yr moetelts) ohm nb, 
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On the dynemic stability... D274/D506 
elastic material. Fig. 5 shows an amplitude vs. frequency pleat of 
steady-state oscillations in the principal instability region, when . 
Aro. Vig. 4 shows such a graph for Ay SO. If the two cocf#i- 
cients A, and aA» are of opposite sign, the corresponding two terms 
of (3.9) will have oppogite effects on’ the frequency of oscillations. 
2 examples are given for illustration of Eq. (3.9). ‘there are, 7 
figures and 5 references: 4 Soviet-bloc and 1 non-Soviet-bloc. The 
reference to the English-language publication reads a6 follows: W. 
Prager, On ideal Locking materials. Transactions of the Socicty of 
Rheology. 1957, 1. ' 


ASSUCIATION: Institut matematila i methane AN ASSR (Iastitute 
of liathematics and Mechanics «3S ArmSSR) ; 
SUBETYED: April 22, 1961 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101220007-8" 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101220007-8 


CY GILES CRI Cae Re EN EN ASD ER lce mAh Ise at ete Peed PIT Ea Sane 


AMBARTSUMYAN, S.As; DURGAR'YAN, S.M. 


Nonsteady temperature problems of an orthotropic plate. Uokl. AN 
Arm. SSR 33. no.4:145-149 '61, (MIRA 15:1) 


1. Institut matematiki i mekhaniki Akademii nauk Armyanskoy SSR. 
2. Chlen-korrespondent AN armyanskoy SSR (for ambartsumyan). 
(Elastic plates and shells) 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101220007-8" 


“APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101220007-8 


FSF ESe 


Spite ESRI Ria? HP ROH IEE URES MESHES BONICUS GOSS RCS ine Te GER COAE ¥ EERSTE 
rm aE Ae ET oe  eeeniameae Sen Sa SENSES AST STR DR ATR SG ERED Ser er aero abe ona 
pa 


SAVIN, G.N., otvered.; ADADUROV, K.A., red.; ALUNYAB , HA., vred.; 
” AMBARTSUMYAN, S.A., red.; AMINO, I.Yu., red.; BOLOTIN, V.V., red.3 
“VOL'MIR, A.S., red.; COL'DENVEYZER, A.L., red; GRIGOLYUK, E.1., 
red,; KAN, S.N., red.}3 KARNISHIN, A.V., rod.; KIL'CHEVSKIY, N.As, 
rede; KISELEV, V.A., red. KOVALENKO, A.D., red.; MUSHTARI, Khelle, 
red.3 NOVOZHILOV, V.V., rede; UMANSKIY ,A.A., red.3 FILIFFOV, A.P., 
rede; LISOVETS, A.M., tekhn. red. 


[Proceedings of the Second All-Union Conference on the Theory of 
Plates and Shells)Trudy Vsesoiuznoi konferentsii po toorii plastin i 
obolochek»2d,Lvov, 1961.Kiev, Izd-vo Akad.nauk USSR, 1962. 561 p. 
(MIRA 15:12) 
1. Vsesoyuznaya konferentsiya po teorii plastin i obolochek. 2, 
Lvov, 1961. 
(Elastic plates and shells) 
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: BIQLE: Some dynamical problems of anisotropic three-layer shells. 
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J... JAN USSR, 1962, 254-259 . 

: TEXT: The.authors consider.a thin shell whose layers are uniform, 
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' The material of each layer obeys the generalized Hooke's law. 
Normal displacements are assumed to be comparable with the thick- 
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differential equations in terms of 5 unknown functions is formu- 
lated; it is essentially simplified if the effect of normal] stress — 

“: de neglected. This system can be applied to problems of nonlinear 
', dynamical stability or aeroelasticity if appropriate substitutions 
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whoro O74; ag are normal and tangential stresses, and X, Y, Z are global force 


components, Cyclic permutation of these equilibrium conditions allows the remaining 
conditions to be written in xyz. Additional equations are given in definition of 
doformation and geometric relationships. Hooke's Law is applied to the analysis of 

a volume element, and the deformation of the element is studied for the case of con- 
pressive principal stresses and for tensile tertiary stress, Deflections are analyzed 
in reference to a rotated coordinate system. The Lamé equations are derived, and the 
solution for these equations stems from consideration of the strain continuity leading 
to the Beltram relationships, An analytic expression for the shear modulus is found. 
The analysis is also extended to the case of a hollow cylinder in torsion. Orig. art. 
has: 65 equations end 2 figures, 
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‘TITLE: On the “bi-modular"' elasticity theory 
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i TOPIC TAGS: elasticity theory, elastic mOdU1US , teens i etc hiic aiemie en 


i : 
|ABSTRACT: Certain problems of elasticity theory, applied to "bi-modular" materials 
which possess different moduli (strengths) in tension and compression are 
diacussed, and the validity of some formulas and theorems of this theory 
. for "bi-modular" materials is proved. The generalized law of elasticity 
in the "bi-modular" theory is examined in a case when one of principal 
stresses has a sign different from the signs of the other principal 
stresses, and the directions of principal stresses do not coincide with 
| the orthogonal coordinate axes. Expressions for the specific petential 
strain energy of a body made of a "bi-modular" material are derived in ~ 
terms of stresses and in terms of strains, thus proving that the etaeairee ; 
formula is valid for these materials. It is also proved that the ee 
Castigliano formulas are valid for "bi-modular" materials. The Clapeyron 
formula for the potential strain energy in stresses and strains is also 
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| 
given in another form by using the Green and Castigliano formulas. It — 

| is also indicated how it is possible to prove the validity of the . 
Clapeyron theorem, the Lagrange and Castigliano ‘equations in variations 


for the discussed "bi- “materials. — ‘Orig. art. has: 29 forme 
| las. 
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